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Chemical Engineering Plants and Related Equipment Sectional Committee, MED 17 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Chemical Engineering Plants and Related Equipment Sectional Committee had been approved by the 
Mechanical Engineering Divisional Council. 


This standard was first published in 1980. The present revision has been taken up with a view to incorporate the 
modification found necessary as a result of experience gained in the use of this standard. Also, in this revision, 
the standard has been brought into the latest style and format of Indian Standards, and references to Indian 
Standards, wherever applicable have been updated. 


The symbols already covered in IS 3232 : 1999 *Recommendations on graphical symbols for process flow 
diagrams, piping and instrumentation diagrams (second revision)’, are not given in this standard except those 
which are also to be utilized in pipelines and instrumentation diagrams. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


GRAPHICAL SYMBOLS FOR PIPELINES AND 
INSTRUMENTATION DIAGRAMS 


( First Revision ) 


1SCOPE 

This standard lays down the symbols used in the 
pipelines and instrumentation diagrams for the 
chemical industries. 


2 SYMBOLS 


The symbols have been divided into three sections 


as given below: 


Section 1 — Valves and fittings 
Section 2 — Instrumentation symbols: 


a) Instrument signal lines; 

b) Instrument symbols; 

c) Process variable symbols; and 
d) Instrument function symbols. 


Section 3 — Service fluid code 


SECTION 1 VALVES AND FITTINGS 


SI No. Description Symbols Remarks 
(1) (2) (3) (4) 
1) Gate valve b d 
il) Globe valve ` 1 
iii) Check valve [* | 
iv) Angle valve | 7 
v) Diaphragm valve 
vi) Safety valve ih 

| 
| 
vil) Ball valve 


$ 
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Table (Continued) 
SI No. Description Symbols Remarks 
(1) (2) (3) (4) 
уш) Solenoid valve T 
TWO WAY 
THREE WAY 
ix) Float valve | 2 
X) Butterfly valve k | 
xi) Regulating globe valve T 
xil) Foot valve 
xiii) Plug valve | 
xiv) Control valve (See also 
Instrumentation 
symbols) 
xv) Piston operated hydraulic F— 
control valves | | 
xvi) Electrically operated control 
valves 
4 
ч 
xvii) Self actuated control valves 
xviii) 


Pinch valve -~ 
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Table (Continued) 
SI No. Description Symbols Remarks 
(1) (2) (3) (4) 
xix) Multiway valve 
Xx) Rupture disc 
xxi) Expansion joint —— 
xxii) Hose connector [ 
xxiii) Flexible hose NI N. 
xxiv) Spectacle blind 
XXV) Line blind | 
xxvi) Blank flange [7 
xxvii) Reducer | | 
xxviii) Drain funnel 2 
XX1X) Cap ] 
XXX) Venturimeter | | I— 
xxxl) Orifice 
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Table (Concluded) 


SI No. Description Symbols Remarks 
(1) (2) (3) (4) 


xxxii) Rotameter 3 


xxxiii) Steam trap 
ep pes 
xxxiv) Vent ~ 
T 


XXXV) Traced lines 


xxxvi) Jacketed lines 


xxxvii) Insulation 


XXXIX) Strainer Y type 


xxxviii) Sight glass | | 


SECTION 2 INSTRUMENTATION SYMBOLS 


a) Instrument Signal Lines 


SI No. Description Symbols Remarks 
(1) (2) (3) (4) 
1) Instrument air signal ——— 
il) Instrument electric leads -— —— = = = = 
iii) Instrument impulse line — 
iv) Instrument capillary tuning 
-tim 
v) Hydraulic lines —— 


b) Instrument Symbols 


IS 9446 : 2023 


Sl No. Description Symbols Remarks 
(1) (2) (3) (4) 
1) Locally mounted instruments O 
ii) Instrument mounted main panel © 
ш) Instrument mounted local panel - 

iv) Transmeter, locally mounted Ф) 

у) Transmeter, panel mounted G9 

vi) Instrument identification о 

Trample: MAIN FUNCTION 
фе: PROCESS 
a) Unit (Plant) No. 10 ЧАЛАБЫ 
b) Pressure indicator апа INSTRUMENT 
controller = 
c) Locally mounted 
d) Instrument No. 103 
c) Process Variable Symbols 
SI No. Description Symbols Remarks 

(1) (2) (3) (4) 
1) Ratio r 
il) Pressure P 
lii) Temperature T 
iv) Density D 
v) Conductivity K 
vi) Flow F 
Vii) Level L 
viii) Viscosity V 
ix) Quality analysis or concentration Q 
X) Weight W 
xi) Hand actuated H 
xii) Axial displacement Ad 
xiil) Axil thrust At 
xiv) H» ion concentration pH 
xv) Humidity M 
xvi) Speed S 
xvii) Vibration V 
хуш) Electrical variable E 
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d) Instrument Function Symbol 


SI No. Description Symbols Remarks 
(1) (2) (3) (4) 
1) Indicator I 
ii) Controller C 
iii) Recorder R 
iv) Integrator S 
v) Differential d 
vi) Alarms A (see Note below) 

vii) Well 
viii) Limit switch IS 
ix) Element E 
x) Gauge G 
NOTE — High and low alarms shall be indicated as: 
TEMPERATURE 
AL ARM 


HIGH OR Очу 


SECTION 3 SERVICE FLUID CODE 


Sl No. Description Symbols Remarks 
(1) (2) (3) (4) 
1) Instrument air IA 
11) Plant air PA 
lii) Process air PRA 
iv) Inert gas IG 
v) Fuel gas FG 
vi) Vent V 
vil) Flare FL 
viii) Blow down BD 
ix) Effluent EFF 
x) Drain DR 
xi) Raw water RW 
xii) Filtered water FW 
xiii) Demineralized water DMW 
xiv) Drinking water DW 
xv) Cooling water CW 
xvi) Service water SW 
xvii) Process water PW 
xviii) Hot water HW 
xix) Chilled water CHW 
xx) Condensate C Another alphabet 
xxi) Steam S Or digit can be used 
xxii) Refrigeration R io meats Eres sure 
level 
xxiii) Nitrogen N 
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ANNEX A 
(Foreword) 
COMMITTEE COMPOSITION 


Chemical Engineering Plants and Related Equipment Sectional Committee, MED 17 


Organization 


CSIR - Indian Institute of Petroleum, Dehradun 


Advance Valves Global, Noida 


Auma India Private Limited, Bengaluru 


Bharat Heavy Electrical Limited, New Delhi 


Blast Carboblocks Private Limited, Mumbai 


Central Power Research Institute, Bengaluru 


Chemtrols Industries Private Limited, New Delhi 
Confederation of Indian Industry, New Delhi 


Directorate General Factory Advice Service and 
Labour Institutes, Mumbai 


Engineers India Limited, Gurugram 


GMM Pfaudler Limited, Anand 


Hindustan Petroleum Corporation Limited, Mumbai 


Indian Oil Corporation Limited, New Delhi 


Indian Rubber Manufacturers Research Association, 
Mumbai 


Indian Valve and Actuator Manufacturers 
Association (IVAMA), Coimbatore 


Kejriwal Casting Limited, Kolkata 

L&T Valves, Chennai 

Lathia Rubber Manufacture Company Private 
Limited, Mumbai 


MECON Limited, Ranchi 


Representative(s) 


DR MRITUNJAY KUMAR SHUKLA (Chairperson) 


SHRI PRANAY S. GARG 
SHRI CHANDRAKANT WADKAR (Alternate) 


SHRI YASHWANT M. JANNU 


SHRI Y. SRINIVASA RAO 
SHRI ABHISHEK KUMAR PANDEY (Alternate) 


SHRI DHAWAL SAXENA 
DR P. THOMAS 
SHRI SADASIVA MURTHY P. (Alternate I) 
SHRI AJITH KUMAR N. (Alternate IT) 
SHRI P. KRISHNA KUMAR 


SHRI DUSHYANT SINGH 


SHRI TANOJ CHANDAN 
SHRI KUNAL SHARMA (Alternate) 


SHRI HASMUKH K. PARMAR 
SHRI MRAGANG SHEAKHAR (Alternate) 


SHRI DHIRAN PANCHAL 
SHRI SATVIK PATEL (Alternate) 


SHRI KRISHANU GHOSH 
SHRI N.K. RAI (Alternate) 


SHRI KARAN AGRAWAL 


DR K. RAJ KUMAR 
DR DEBDIPTA BASU (Alternate) 


SHRIR. MURUGANANTHAM 
SHRI JAY DOSHI (Alternate) 


SHRI SANDEEP KEJRIWAL 


SHRI ROHIT SHARMA 
SHRI SURIYANARAYANAN (Alternate) 


SHRI SANJIV S. LATHIA 


SHRI YOGENDRA KUMAR SINGH 
SHRI ARVIND BHUSHAN (Alternate) 
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Organization 


Plastics Machinery Manufacturers Association of 
India (PMMAT), New Delhi 
Project and Development India Limited, Noida 


Tata Consulting Engineers Limited, Navi Mumbai 


BIS Directorate General 


Representative(s) 


SHRI NANDHA KUMAR T. 
SHRI PRADIP VANWANI (Alternate) 


SHRI SANJIV KUMAR MISHRA 
SHRI RAJEEV RANJAN KUMAR (Alternate) 


SHRI SHIVNARAYAN PAREEK 
SHRI SHIREESH S. SWAMI (Alternate) 


SHRI NAVINDRA GAUTAM SCIENTIST ‘E’/DIRECTOR 
AND HEAD (MECHANICAL ENGINEERING) 
[REPRESENTING DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
Ms NEHA THAKUR 
SCIENTIST ‘B’/ASSISTANT DIRECTOR 
(MECHANICAL ENGINEERING), BIS 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Head (Publication & Sales), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the website- 
www.bis.gov.in or www.standardsbis.in. 


This Indian Standard has been developed from Doc No.: MED 17 (19923). 


Amendments Issued Since Publication 


Amend No. Date of Issue Text Affected 
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